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SOME REMARKS ON ENERGY RELATED WATER
ISSUES IN THE UPPER COLORADO RIVER BASIN
by F. LEE BROWN', JAMES W. SAWYER**, and
RAHMAN KHOSHAKHLAGH*

INTRODUCTION
In the almost four years since the oil embargo of late 1973
increasing attention within the U.S. has been focused upon the
Southwestern States of New Mexico, Arizona, Colorado, and Utah as a
principal locus of remaining domestic fuels. Within those four states
conservative estimates indicate there are more than 23.5 billion tons
of recoverable coal reserves, more than half being low sulfur coal
much in demand for electrical generation. ' In addition, the four states
of Utah, Wyoming, Colorado, and New Mexico are estimated to have
2
approximately 90% of the $10 uranium reserves of the United States,
while virtually all of the domestic oil shale reserves exist in Colorado,
Wyoming and Utah.
Since most of the energy production technologies currently in use
or available are large water consuming processes, an immediate
corollary of a strong national development of the Southwest's energy
resources is a greatly increased demand for use of the region's water
resources. It is well understood by all that the Colorado River
constitutes the great bulk of the more accessible surface flow available
to the region. This fact is compounded by the additional information
that most of the coal and oil shale reserves lie in the Colorado Basin
portions of the above states, though this is less true of the uranium
reserves. Thus, it is an inescapable conclusion that the Upper
Colorado will play an important role in any United States effort to
achieve even semi-independence from foreign energy sources.
Summary projections of energy-related water consumption in the
'Associate Professor of Economics, the University of New Mexico,
"*Senior Research Associate, Resources for the Future, Inc.,
" -Research Assistant, the University of New Mexico. The authors are all participants in the
Southwest Project, a consortium of researchers and research projects under the general direction
of Allen V. Kneese and sponsored by a variety of funding institutions. The research on which
this article is based received principal support from the National Science Foundation, Resources
for the Future, Inc., and the New Mexico Water Resources Institute.
1. Reserve bases figures compiled from Bureau of Mines data. Many authorities indicate that
these figures may be quite low.
2. Taken from Kerr-McGee Nuclear Corporation, 1975 Uranium Statistics (unpublished
1975). The $10 figure is already well below current market prices, but the $10 reserve figure is
still representative of the concentration of uranium ore in these states of the Upper Colorado.
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Colorado have appeared in various places. The earliest authoritative
study is the July 1974 "Report of Water for Energy in the Upper
Colorado River Basin" prepared within the U.S. Department of the
Interior. That report was filled with considerable detail and numerous
caveats so summarization risks oversimplification. Based upon a
specific projection of oil shale, fossil fuel electric, and coal gasification
plants to be built within the Basin together with projections of
increased non-energy water uses, the study team stated that "Under
this set of projections there could be significant shortages occurring in
all States [of the Upper Basin] except Wyoming by year 2000." 3
All projections as far as the year 2000 can, of course, be little more
than educated guesswork. The authors of the above named report
recognized this and took a relatively conservative approach to the
development of future energy facilities, relying where possible on
existing plans and probable expansions of existing facilities. Even so,
there has occurred 1) a cancellation of the 3000 megawatt Kaiparowits facility, 2) indefinite postponement or delay of the WESCO and
El Paso coal gasification facilities planned for northwestern New
Mexico, and 3) significant scale down of projected oil shale development, all of which were included in the projected future. So the
question may still be asked, "How strong and how immediate may the
demands for water by energy facilities be?"
More recent studies have reached more beneficent conclusions. The
August, 1976 "'75 Water Assessment" of the U.S. Water Resources
Council states: "The projected future modified flow at the outflow
point of the region when compared with the delivery requirements to
the Lower Colorado Region implies surplus water still available after
year 2000 for Upper Basin use." 4 The draft report "The Water for
Energy Question in the West: State Perspectives" is even more
sanguine, stating: "Generally, the results of this inquiry suggest that
water considerations are not perceived as being a serious limiting
factor to energy development." 5 In addition, a recent Bureau of
Reclamation memo 6 detailing projected water supply and depletion
for the Upper Colorado Region estimates a 207,000 acre-feet surplus 7
3. U.S. Dep't of the Interior, Report on Water for Energy in the Upper Colorado River Basin
62 (July 1974).
4. U.S. WATER RESOURCES COUNCIL, '75 WATER ASSESSMENT, SPECIFIC
PROBLEM ANALYSIS, UPPER COLORADO REGION, TECH. MEMORANDUM NO. 2, at
46 (Aug. 1976).
5. W. Gertsch, The Water for Energy Question in the West: State Perspectives (Dec. 1976)
(draft report to Energy Division, Los Alamos Scientific Laboratory).
6. Memorandum to Regional Director of Bureau of Reclamation in Boulder City, Nev. from
Regional Director in Salt Lake City, Utah (Aug. 20, 1976).
7. This surplus figure is based on the current Bureau of Reclamation estimate of 5.8 million
acre-feet of reliable annual flow. The "surplus" quickly disappears if one uses the more
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in the year 2000. Since the Bureau was a major participant in the
1974 Interior study, this projected surplus may reasonably be
interpreted as a reduction in the earlier projection and as such reflects
once again the lowered expectations for energy development in the
Basin.
As this evolution of projections indicates, expectations for energy
development in the Upper Colorado are a volatile commodity. Within
the space of another year with increased prospects for the development of a national energy plan, these expectations could easily be
wrenched once again upward. Or if some optimistic portrayals of a
future demise to the oil cartel were realized, expectations could easily
be reduced further. There are few questions within the region or the
nation as a whole that involve more contingencies than the future
path of energy development. Accordingly, the subsequent discussion
in this article will be cast in terms of ranges (or scenarios, if you will)
of energy development within the Upper Basin.
QUANTIFIED SCENARIOS
Table 1 presents a summary of projected additions of electrical
generation, syngas, and syncrude capacity by the year 2000 under four
different scenarios as well as those developed in the 1974 Department
of Interior study. Detailed versions of these scenarios were developed
as part of the Southwest Project mentioned at the beginning of this
paper. 8 For purposes of this discussion there is no need to present
any more detail than is provided in Table 1. However, with the wide
range of values reported, it is useful to present some qualitative
description of each of the scenarios.
Electricity: The table presents the cumulative totals for four
separate time series for the construction of electrical generating
capacity to 2000. The highest two series rely heavily upon the 1976
forecasts made by the electrical utilities in responding to Docket
R-362 of the Federal Power Commission. 9 In the highest series,
Scenario D, the assumption is made that approximately 50% of the
additional capacity projected by the Western Systems Coordinating
Council beyond 1985 is constructed in the Southwest.' 0 The figure is
conservative 5.25 million acre-feet figure reported in Weatherford & Jacoby, Impact of Energy
Development on the Law of the Colorado River, 15 NAT. RES. J. 171 (1975).
8. For more detailed description of the general project, see A. Kneese, Autumn 1976 Status
Report of the Southwest Project (1976) (unpublished mineograph available from Dep't of
Economics, U. of N.M.).
9. FPC News, July 16, 1976, at 6.
10. For additions to capacity in earlier years the site specific projections of the utilities are
used with some modification to take account of more recent information. For a more detailed
breakdown of each of these series, see J. Sawyer, F. Brown & D. Abbey, Energy and Fuels

[Vol. 17

NATURAL RESOURCES JOURNAL

638

c.
"

0

0

It

0

.-

.20

o

0

0

0

0,

0

0.

00

0

.

-

a)

zt
U0

.03
0

a)

-

t

C1

o.

-

0

M

October 1977]

UPPER COLORADO RIVER BASIN

quite high as is likely the case with the total capacity projections
themselves." This series would thus seem to provide a useful upper
bound to possible additions to electrical generating capacity within
the region. It represents a strong shift towards use of Upper Basin coal
as the principal source of fuel for West Coast electricity. Scenario C is
much like the highest series except that a 33% factor is used as the
share of projected generating capacity to be built in the region.
Scenario B lowers the overall growth rate in capacity from the
(roundly) five percent figure that underlies the series of Scenarios C
and D to a three percent annual growth rate. The 33% factor for
apportioning the total capacity additions is maintained. Lastly,
Scenario A may be interpreted as the minimum capacity expansion
necessary to support the growth in population and electrical usage
that arises from within the region itself with no expansion in export.
This series should furnish a reasonable lower bound for capacity
additions. Although one conventional nuclear facility is under construction in Arizona, the proximity of substantial coal reserves lends
strong advantage to coal-fired facilities. Hence, the figures for
additions to generation capacity are interpreted in this paper as being
entirely coal-fired.
Synfuels: Projections of facilities for producing syngas from coal
and syncrude from oil shale can only be termed highly speculative.
Realistic lower bounds for each of these forms through the year 2000
are essentially no plants, and it is that assumption that appears in
Scenario A. Scenario B presumes a low level of development of both
syngas and syncrude facilities. The seven syngas units are those that
already have been proposed for northwestern New Mexico by
WESCO and El Paso Natural Gas. The figure of five oil shale plants in
Scenario B is quite arbitrary and represents a level of expansion only
minimally beyond an experimental program.
The capacity figures of Scenario C represent a sizable national
initiative to develop synfuels capability within the region. The
individual numbers are arbitrary though some use has been made in
the case of syngas of other projections in establishing likely ranges.
Production Projections for the Upper Colorado River Basin (Oct. 1976) (unpublished paper
presented at Conf. on Impact of Energy Dev. on Fish & Wildlife in Upper Colo. River Basin,
Albuquerque, N.M.). The actual numbers presented for electricity here are the sum of 1) the
Upper Basin portion of the numbers in the paper, id. and 2) the In Process (Scenario B), Planned
(Scenario C), and Projected (Scenario D) totals for Wyoming, supra note 3, at Table 11.
Wyoming was not included in the first named source.
11. The circumstances surrounding both the demand for and supply of electricity is
extremely fluid. Environmental regulation, marginal cost pricing, and lifeline proposals are just
a few of the great variety of issues facing the electrical utility industry. There is no indication
that the latest utility projections incorporate any significant analysis of the probable resolution
of these issues and their impact on capacity projections.
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The numbers for syngas and syncrude in Scenario D can only be
described as a "crash" program to achieve energy independence in a
conservation resistant society. The scale of development is massive.
The specific number of synfuel plants is essentially arbitrary.
No particular importance should be attached to any one of these
numbers. They are certainly not intended as projections but merely as
a reasonable range of values for probable as well as improbable
energy futures for the region. With the numbers of Table 1 as
background, we turn to the associated question of water consumption.
The speculative nature of the scenarios is not reduced when one
moves to the question of water consumption. The level of water
consumption in an electrical generating station, coal gasification plant
or oil shale unit is dependent on a number of factors including the
technology used in the energy facility, the quality of coal or shale
consumed and the percent of capacity at which the facility is
commonly operated. 12 For purposes of the discussions here the
following water consumption factors are used: 8,560 a.f. per year for a
1,000 megawatt electrical generating station operating at 50%
capacity using entirely wet cooling technology, 7,560 a.f. per year for
a 250 million cubic foot per day coal gasification plant operating at
90% capacity, 6,615 a.f. per year for a 50,000 barrel per day oil shale
plant operating at 90% capacity, and 2,650 a.f. per year for a 1,000
megawatt electrical generating station operating at 50% capacity
with a substantial utilization of hybrid cooling systems. 3 Application
of these water consumption coefficients to the levels of additional
facilities appearing in the scenarios in Table 1 will produce a
schedule of additional water consumptions in the Upper Colorado
River Basin in the year 2000 as given in Table 2. The significant
reduction in water consumption that may be achieved by the use of
hybrid cooling towers in electrical generation is readily noticeable in
Table 2. We will return to this water-saving feature later in the
discussion.
It should be noted that the water consumption scenarios (roundly
870,000 a.f. per year) projected in the 1974 Department of Interior
study as arising from the additional development of energy facilities
within the Upper Colorado Basin is only part of the additional
consumptive use of water projected for the Basin. In that report the
study team combined the 870,000 a.f. of additional water for energy
use with agricultural and other projected additions to consumptive
use of water in the Upper Basin and compared those totals with the
12. See J. Sawyer, F. Brown & D. Abbey, supra note 10.
13. The 1974 study in particular used different factors for some energy uses from those used
here. No attempt is made in this discussion to elaborate on the basis for the differences.
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TABLE 2
Schedule of Additional Water Consumption in Year 2000
Associated With Energy Scenarios for Upper Colorado River Basin
Scenario

Wet Towers
(acre-feet/yr.)

Hybrid Towers
(acre-feet/yr.)

A
B
C
D

44,500
214,900
519,100
1,089,700

13,800
125,900
335,600
879,500

Dept. of
Interior Study

873,650

NA

estimated available surface water supply in the Basin. The study team

then reached the conclusion reported earlier, namely that the waters
of the Upper Basin would be virtually fully utilized by the year 2000
with the probable level of energy development. As was stated earlier
in the article, no brief should be considered conclusive for any
particular set of numbers for a specific year in the region's future.
There are simply too many uncertainties underlying any such
forecasts to attach a high degree of confidence to any such set of
numbers. What should be quite clear, however, from this discussion is
that, irrespective of whether the year will be 2000, 2005, 2010, or
later, the Upper Colorado River Basin states are fast approaching a
situation in which their surface waters will be fully appropriated and
consumed. The awareness of that fact should underlie all planning as
to the region's future.
IMPLICATIONS FOR WATER MANAGEMENT
WITHIN THE REGION
The prospect of a fully appropriated condition throughout the
Southwest has been avoided for many years by many of the region's
leaders by placing a reliance on speculative schemes for augmentation of the region's water resources. In particular, the Texas Water
Plan, which proposed large scale diversions of waters of the Mississippi River to the high plains of Texas and New Mexico, is an example
of a scheme which has received large scale public investment but has
consistently fallen short of final approval. Even grander notions to
divert water from the northern areas of the continent into the
semi-arid areas of the Southwest have been proposed at one time or
another. Locally within the region there have, of course, been many
examples of interbasin transfers in which augmentation of one basin's
surface water flows have been achieved by reducing the available
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water in a contiguous basin. Although elaborate benefit-cost studies
have commonly accompanied the approval of these interbasin
diversions, in the final analysis their approval has always been a
14
political matter rather than an economic one.
Although some additions to the usable water supplies of the region
may be developed either through stream flow augmentation or
exploration and development of deep groundwater, the recent
conflict between President Carter and some elements of Congress
may portend the end of any large scale schemes for further diversions
of water into the region or even any sizable shifts of water from one
basin to another within the region. Thus, for practical purposes it
would seem that the region must accept the limited nature of its
water supplies and should move strongly to adapt itself to that
condition.
In accepting the limited nature of the region's water supplies,
however, we must avoid acceptance of the corollary that limited
water places an absolute limit on development within the region. Any
rigid, immutable barriers within the region created by limited water
are more a construction of man than they are a matter of physical
reality. In particular, it is the institutions of man that prevent in the
state of Arizona and elsewhere the transfer of water from agricultural
uses readily into other, more highly valued, uses. Also, it is social
insistence on artificially low prices for municipal water that creates
the apparent rigid barriers to residential or other development in
many of the urban areas of the region. 15 Instead of promoting rigid
constraints upon water use patterns within the region, political effort
should be directed toward increasing the flexibility and allowance for
modification of current water use practices on the part of all water
users within the region. Generally speaking, there is considerable
opportunity for such modification if the region's institutions would
simply permit and encourage it.
As an example, in planning new electrical generation facilities in
the San Juan portion of the Colorado River that lies in New Mexico,
utilities have available several options regarding the use of cooling
water even though the New Mexico State Engineer has projected a
fully appropriated condition for the San Juan Basin without the
addition of any new generating facilities. 16 First, technological
14. H. Ingram, Patterns of Politics in Water Resource Development: A Case Study of New
Mexico's Role in the Colorado River Basin Bill (Dec. 1969) (paper available from Inst. for Soc.
Research & Dev., Div. of Gov't Research, U. of N.M.).
15. The urban areas of Tucson, Denver, and Santa Fe are experiencing painful battles over
water prices and the extension of water service to new customers.
16. S. Reynolds, Statement on the Operation of the San Juan-Chama Project and the Related
Impacts in the San Juan River Basin (June 12, 1975) (testimony of N.M. St. Engineer to
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adjustment could be made in the cooling process with dramatic
savings in cooling water required, as was indicated earlier in Table 2.
Second, existing privately held water rights in the basin could be
purchased. With approval of the appropriate authorities this water
could then be transfered into industrial use from its current predominant use in agriculture. Third, cooling water may be drawn from deep
groundwater stocks as opposed to the reliance that has been placed on
surface water supplies up to the present. These and other options that
could be developed illustrate the range of possibilities available if and
when flexible conditions surround water use within the region.
One general institution that contributes to this flexibility is the
existence, where permitted, of an economic market for water rights.
Such a market, if it works properly, provides a signal to all water
users in the form of the price that a water right may command in the
market place. This price simultaneously measures the availability of
water and the competing demands for its uses. With the information
provided by the price signal, water users, current and prospective,
can make more informed and intelligent decisions regarding the
water use options that are available to them. In addition, as the price
of the water rights increases there is a strong incentive to become
more conserving in the use of water. A recent study' 7 investigated the
market for water rights in the state of New Mexico and the prices
being paid for those rights. Table 3 lists representative values for each
TABLE 3

Price Comparisons of One Acre-foot of Consumptive Water Right Over Time
of 5 Major River Basins in New Mexico
Basin

Price of Right

Year

San Juan

$ 72
$171

1970
1972

Roswell/Artesia

$238
$628

1970
1976

Rio Grande
(excluding Santa Fe)

$250
$532

1969
1975

$657
$1,610

1971
1976

$3,733
$10,909

1969
1975

Gila
Santa Fe

Subcomm. on Energy Research and Water Resources of Senate Comm. on Interior and Insular
Affairs).
17. R. Khoshakhlagh, Forecasting the Value of Water Rights-A Case Study of New Mexico
(June 1977) (unpublished Ph.D. Dissertation in U. of N.M. Library).
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of five water basin areas in the state of New Mexico. If the data in
Table 3 is accompanied by additional information regarding the
scarcity of water in each of those basins, the usefulness of the price
signal is clearly revealed. The lowest reported values paid for water
rights are in the San Juan Basin. Although proposals exist which if
completed would fully utilize the surface waters of that basin, those
proposals have not yet put all the surface supply to beneficial use, and
there is considerable doubt whether some of the projects will ever be
completed. Thus, there is currently water in that basin that is not
being put to beneficial use. At the other extreme, the highest prices
for water rights have been paid in the Santa Fe area, which is a
subbasin in which water has been an extremely scarce commodity for
some time. The relative prices of water rights, then, in the different
basins does provide a good indicator of the demand for water in those
basins and the supply of that water, even though the market for these
water rights is extremely rudimentary when compared to more
sophisticated markets that exist for other commodities.
In the same study from which the data in Table 3 was taken 18 effort
was also made to establish a correlation between the price of water
rights and various factors determining the demand for those rights in
the Rio Grande Basin. Based on historical data in that basin, a strong
correlation was found between the price of a water right and the
following five variables: 1) the price of land, 2) population, 3)
population squared, 4) personal income, and 5) labor employed in
mining and manufacturing. Based on this correlation as well as
projections of the correlated variables to the year 1990, water right
prices were projected to rise in real terms to over $1200 by 1990.
However, several qualifications should be made to that projection.
The first and most serious qualification is that the correlation was
established for a historical time period in which available water
supply in the Rio Grande had remained essentially constant. Beginning in the middle 1970's, however, additional water from the San
Juan-Chama diversion project was diverted into the Rio Grande
Basin. At this time much of that water is going unused. This increase
in the supply of water may disturb the past relationship that has
existed between the correlated variables and the price of water rights
so that the price of rights in the Rio Grande Basin may possibly
remain constant or even fall before resuming its upward trend. In
general, the permanence of the correlation rests upon a maintenance
of the underlying structure that has existed with respect to water in
the Rio Grande Basin for some time. One instance of this structure is
18. Id.

October 19771

UPPER COLORADO RIVER BASIN

the set of rules promulgated by the New Mexico State Engineer
concerning withdrawal of water from the deep aquifers lying under
the Rio Grande. Were those rules to be changed to allow increased
extraction of water from that aquifer there would presumably be a
dampening effect on the otherwise rising prices of water rights in the
Rio Grande Basin. The point to be emphasized here, however, is that
historically a correlation has existed between the price of a water
right and indicators that reflect the level of development within the
basin. Despite the rudimentary nature of the market for water rights,
the price paid for water rights had provided a reasonably accurate
signal for the relative scarcity of water in the basin.
OBSTACLES REDUCING THE FLEXIBILITY

OF THE WATER TRANSFER PROCESS
In addition to the rigid barrier to water transfers provided by
outright legal prohibition of such transfers as occur in Arizona, there
are numerous other obstacles that reduce the efficiency of the market
transfer procedure in the region. Let us list and briefly discuss a few of
these obstacles. First, overriding the entire water picture in the
Southwest, of course, is the uncertain ownership status of the water,
vis-A-vis the Winter's rights of the Indian tribes and the federal
reserve rights. With such a large legal cloud hanging over the entire
transfer procedure it is doubtful that a water rights market will ever
function smoothly within the region because of the inhibition to large
capital investments created by the tenuous nature of the ownership to
the water right itself. Second, the large number of institutions having
a hand in deciding water questions within a given basin provides a
fertile setting for disputes of all kinds regarding the transfer of a right
from one use to another. Third, the lack of a centralized, or even
organized, flow of information on the value of water rights perpetuates a condition in which prices paid may fluctuate widely from one
transaction to another simply because the parties in one transaction
are not fully informed of the "going" market values for the rights
being transferred. A small but useful step designed to correct this
deficiency would be to require that each purchaser of a water right
provide the price paid for the right as information submitted to the
administrating authority who in each jurisdiction ultimately must
approve the transfer. Information relating to the transfer is gathered
as a matter of routine, but generally the price of the water right is not
included in it. Fourth, there may be large "transaction costs"
associated with the transfer of a right from one owner or use to
another. Specifically, engineering and legal costs associated with a
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contested transfer may be considerable. In the study cited above 19 a
survey was conducted of individuals who had transferred rights in an
effort to determine the expenses incurred in the transfer process. The
values obtained ranged from a low of $0.18 in transaction costs per
acre-foot of consumptive use in the right transferred to a high of $758
for the same unit. Although the existing law of prior appropriation
and the administrative procedures that have been established to
implement that law will never allow the elimination of engineering
and legal costs associated with the transfer of a water right, there are
steps which can be taken that hold promise for significantly reducing
the costs involved. In particular it was found that the presence of an
adjudication decree in a given basin significantly reduced the
transaction costs associated with the transfer of a right within that
basin. Although the adjudication decree represents a significant
monetary investment in its own right, it seems useful as a capital
investment designed to improve the efficiency of the water rights
transfer process as well as for other well understood reasons. Finally,
the basic rule governing beneficial use of water provides substantial
disincentive to the effective functioning of the water right market and
the price signals that it provides. Namely under current rules there is
no reason for a farmer to engage in water-conserving practices and
thereby reduce his water consumption since he cannot profit by such
reduction. Were the rules changed to allow that farmer to sell the
rights to any water he was able to conserve, substantial incentive
would be created in agriculture and other uses that would promote
conservation as the price of the right increased. These and other
obstacles prevent an efficient and smooth working of the market for
water rights. Actions to eliminate or reduce these impediments will
aid in increasing the flexibility allowed by the regional water
institutions and thereby assist the region in adapting to the increasingly tight water situation.
This brief discussion should not conclude, however, without some
comment on the general acceptability of the water right market as a
procedure for evolving change in the water use within the region for
there are two fundamental circumstances that raise serious questions
concerning the future useability of the market mechanism for
evolving change in water use practices. The first, to which some
allusion was made above, is simply the large number of institutions,
agencies, and offices that already have a stake in water management
within the region. The large number of institutions may preclude a
decentralized market approach for managing water in the region. The
19. Id.
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second circumstance is perhaps even more fundamental in that it
relates to the basic societal attitude towards water. There is a general
perception that water is unlike other commodities in that it is a vital
necessity to life itself and, as a consequence, should not be treated in
the same manner as automobiles, wheat, and other commodities sold
in the marketplace. If that view should be considered dominant, then
any expanded use of the water right transfer procedure that is
analogous to the trading of other commodities is destined to fail. The
basic alternative is to accept this public attitude towards water and
construct a centralized institution to which over time all water rights
would be transferred either through outright purchase or standard
public condemnation procedures. This centralized agency would then
be empowered to lease the water itself on a year by year basis or for a
contracted period of time to all water users within its jurisdiction.
This procedure would eliminate the private holding of water rights in
its entirety with a continuing obligation on the part of any water user
to prove beneficial use to the centralized agency. At a local level
precursors to this centralized water management organization exist in
the form of the conservancy districts and are well rooted in the
agricultural traditions of the region. This solution, of course, also has
its inefficiencies and philosophical opponents.
Regardless of whether the centralized allocation system, an evolving decentralized market system, or some intermediate mechanism
between the two is developed, the overriding need within the
region-to restate it once again-is for increased flexibility as water
consumption inexorably approaches its physical limit. It is easier to
take steps now to begin the slow evolution towards this increased
flexibility than it will be to wait until a rigid, humanly constructed
barrier is reached.
RESUMEN
Los recursos en~rgicos del sudoeste de los Estados Unidos y
particularmente de la cuenca superior del Rio Colorado han atraido
mucha atenci6n durante los afios reci6n pasados. Todas las actividades
principales asociadas con la extracci6n de recursos en6rgicos y con la
producci6n de energia usan mucha agua, y por estos, mucha atenci6n
ha enfocado en el projectado incremente en consumo de agua en una
cuenca que estA llegando rApidamente a apropriaci6n total. Durante
los afios reci~n pasados varios estudios han intentado a medir el
pron6stico de agua en la cuenca superior del Rio Colorado.
La inclinaci6n fluida de la situaci6n en6rgica, con su falta de foco
claro, ha prestado algo de incertidumbre a la escena total. En este
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estudio se presenta cuatro niveles distintos de desarrollo en~rgico que
incluyen todas las extensiones de posibilidades. Se usan las demandas
de consumo de agua bajo policias ya en efectos para projectar
demandas futuras de agua por energia en la cuenca. Se ponen estas
estimaciones a lo lado de otros projecciones de uso de agua por
consumidores no en~rgicos para Ilegar a extensiones de estimaciones
de consumo total de agua en la cuenca. Se presenta alguna discusi6n
que compare varios projecciones que vienen de distintos origines.
Con la perspectiva de escaseces en eficacia, se examina brevemente
la posibilidad de igualar la projectada demanda con existencia. La
secci6n t6ltima presenta una discusi6n breve sobre varias importantes
preguntas sobre policia que vienen del contexto de una demanda
creciendo para agua.

